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Black capuchin monkeys (Sapajus nigritus) are 
characterized by presence of robust capuchin monkeys, 
which have adornments or tufts on the head. Monkeys 
live in a social structure involves hierarchies of 
dominance between males and females, which results 
in different behaviors, such as agonistic, affiliative, and 
cooperative (Valença-Silva et al., 2014; Back et al., 2019). 
Some authors have even suggested that pro-social and 
affiliative behaviors (grooming, licking or kissing) might 
have been in part, evolved in the microbial transmission 
(Ezenwa et al., 2012). The gastrointestinal microbiota of 
primates is composed by a diverse microbial community, 
including Enterococcus sp (Lebreton et al., 2014). The idea 
of interaction between microbiota and behavior have 
stimulates the development of novel research to 
analyze the social contact and acquisition/exchange 
of commensal and symbiotic microbial. Thus, our aim 
was to investigate if there is a correlation between 
oral and fecal enterococci isolated from wild black 
capuchins monkeys.
Paired oral and rectal swabs were collected from 
five wild black capuchin monkeys living in a forest 
fragment in Santa Cruz do Sul - Brazil (29° 43’ 03” S; 52° 
25’ 33” W). Wild capuchin monkeys were captured and 
manipulated using conventional methods according to 
the protocol for sample collection described by Instituto 
Chico Mendes de Conservação da Biodiversidade [ICMBio] 
using Tomahawk-type cages. The sample collection 
was approved by Information Authorization System in 
Biodiversity number 56640. Isolation of enterococci was 
performed as previously described by Santestevan et al. 
(2015). Collected bacteria were identified by MALDI-TOF 
MS and PCR amplification. Similarity between RAPD 
fingerprints was calculated using the simple association 
coefficient and cluster analysis, applying the Unweighted 
Pair Group Method with Arithmetic Mean (UPGMA). 
The strains grouping coefficients of similarity of ≥ 75% 
for RAPD typing were applied.
A total 114 Enterococcus spp. were isolated from paired 
samples, being E. faecalis (n=96) and E. casseliflavus 
(n=14) detected in both cavities, and E. hirae (n=4) 
only in one oral cavity. Using RAPD, we assessed the 
genetic relationships between oral and rectal strains, 
and the results showed an inter- or intra-transmission 
of enterococci among the monkeys. Clusters IV, V and 
XVII were composed by oral and rectal strains isolated 
from the same monkey, suggesting that autocoprophagy 
as mechanism of enterococci transmission. The clusters 
XI and XI were also formed by oral and rectal strains; 
however, these were isolated from different monkey 
suggesting that allocoprophagy as another mechanism 
of enterococci transmission. Two other clusters were 
formed by enterococci species isolated from rectal 
swabs from different monkey, suggesting that these 
bacteria might be transmitted through affiliative 
behavior (Figure 1). There are good evidences that gut 
microbial manipulate the food cravings in hosts to 
optimal resource for bacterial growth and induce host 
social interaction to facility the bacterial transmission. 
In addition, Schmidt et al. (2019) demonstrated the oral-
fecal transmission and suggested that this transmission 
is an important process that shapes the gastrointestinal 
microbiota in health and disease.
Therefore to our knowledge, this is the first study 
that reports the genetic relationships between oral and 
rectal enterococci isolated from wild black capuchin 
monkeys. In conclusion, despite of the fact that a low 
number of samples were used for comparison- justified 
by the difficulties to find and capture wild monkeys- 
this preliminary analysis suggest that coprophagy and 
affiliative behaviors might have an important role in 
shaping and maintenance of enterococci in wild monkeys. 
In addition, to exploring of interactions of social dynamics 
and microbiota in wild populations, could be an insight 
for future research.
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Figure 1. Unweighted Pair Group Method with Arithmetic Mean-dendrogram showing clustering pattern for 26 genotypes of enterococci 
isolated from paired oral (O) and rectal (R) swabs of black capuchin monkeys (Sapajus nigritus-SN). UPGMA using Sorensen-Dice 
coefficients of similarity (> 75%).
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